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It seems logical to provide maximum immunosuppression at the time when the immune response is most active and when transplant rejection may be most likely. Some of the drugs could be taken at night to avoid the low morning levels of immunosuppression which probably occur with most regimens. Suitable studies are needed, both in the experimental laboratory and in the transplant unit, to test whether rejection would then be less likely or less severe.
Our investigations were initiated to determine whether rhythms of physiological or pathological activity need to be considered when treating patients with renal transplantation. Analysis of the results provides some support for the hypothesis that there is a circadian rhythm in allograft rejection. Data collected prospectively are needed to confirm this and provide information relevant to planning treatment. Immune responses are important in many other conditions, and our observations suggest that circadian variations should be considered when treating them. Seven-day rhythms of renal allograft rejection may occur, 16 and preliminary analysis of our results supports this suggestion. Thought should be given to the most appropriate times to administer treatment to achieve the maximum effect and minimum toxicity. '7 More research is needed into the relevance of circadian and other rhythms to the diagnosis, management, and treatment of disease.
We are grateful to the many members of the hospital staff who shared in the care of these patients, especially those in the department of clinical chemistry responsible for the plasma creatinine analyses. Summary and conclusions A six-month study of triglyceride, cholesterol, free fatty acid (FFA), glucose, insulin, growth hormone, and glucagon concentrations was carried out in asymptomatic hypertensive normal-weight men randomly allocated to treatment with atenolol or propranolol. A highly significant increase in the basal plasma triglyceride concentration was observed in propranolol-treated patients after three and six months' treatment, with a smaller but significant increase in atenolol-treated subjects after six months' treatment. The changes in triglyceride concentration could not be ascribed to variations in plasma insulin, growth hormone, or glucagon concentrations. Basal FFA concentrations were reduced during the first three months of treatment in both groups but returned to pretreatment levels after six months. Plasma cholesterol concentrations were unchanged by either agent.
Introduction
Intravenously administered 3-adrenergic antagonists (betablockers) may significantly alter plasma insulin, free fatty acid (FFA), and possibly glucose concentrations in man.1 2 The consequences of long-term treatment with such agents have not been adequately studied,3 however, and reports have given conflicting results. Failure to show major metabolic changes may in some instances be due to the study of heterogeneous groups of subjects4 5 or of patients with angina or recent myocardial infarction,6-8 in whom glucose tolerance and plasma lipid concentrations may be influenced by changes in ambulation, irrespective of any medication that they might receive. More recently Waal-Manning and Simpson9 reported an increase in the plasma triglyceride concentration during treatment with metoprolol (a selective beta-blocker), while Newman10 reported a significant fall in basal FFA concentrations after short-term treatment with acebutolol (a selective beta-blocker) and propranolol (an unselective beta-blocker) but not with metoprolol.
We undertook this study to determine whether atenolol (a relatively selective beta-blocker) or propranolol given by mouth over six months to asymptomatic patients with essential hypertension caused significant changes in lipid or glucose metabolism and whether these could be related to alterations in plasma insulin or glucagon concentrations. The study was carefully conducted to ensure that observed changes in these various indices were the result of treatment alone.
Patients and methods
Forty-nine men with newly diagnosed essential hypertension entered the study. All had had an initial supine blood pressure above 150 mm Hg systolic and 100 mm Hg diastolic recorded after 10 minutes at rest on at least two occasions. All were within 100(4 of their ideal body weight and aged under 60 years (table) .
We excluded from the study patients who gave a previous history of cardiovascular disease, major gastrointestinal surgery, renal impairment, pancreatic disease, diabetes mellitus, or other endocrine disease. Patients were also excluded if they had received treatment for hypertension, obesity, or lipid abnormalities; if they had taken any medication within the previous month; or if they had any abnormalities in blood count, liver function tests, blood urea concentration, creatinine clearance, or intravenous pyelogram.
Patients entering the study were investigated before and after three months' and six months' treatment with propranolol or atenolol, to which they were randomly allocated. They maintained their normal diet throughout. The dosage of propranolol (40-160 mg three times daily) or atenolol (50-100 mg twice daily) was adjusted to achieve diastolic blood pressures below 100 mm Hg. The tests were conducted in the laboratory at 8 30 am after an overnight fast, the patients having taken their usual morning medication one hour beforehand and having refrained from smoking for 12 hours before the test. Blood samples were withdrawn via an indwelling intravenous cannula kept patent with isotonic saline, the first basal blood sample being obtained after 30 niinutes' recumbency. Further blood samples were obtained at 15, 30, 45, 60, 90, 120, and 180 minutes after a 100 g oral glucose load. All samples were analysed for glucose, FFA, insulin, and glucagon (radioimmunoassay using 30 K antiserum). Basal samples were analysed for triglyceride and cholesterol.
We used standard parametric t tests and correlation analyses for the results in the propranolol and atenolol groups, and non-parametric Wilcoxon and Spearman rank coefficients for those in the total group.
Results
Thirty patients completed the study (16 receiving propranolol and 14 atenolol). Fifteen patients were withdrawn because they needed additional hypotensive treatment or developed side effects, and four patients failed to attend for the second or third assessment. There were no significant differences in the pretreatment characteristics of the groups (table) . Similar falls in blood pressure and resting pulse rate occurred in both groups after three and six months' treatment, and body weights remained constant.
The patients as a whole showed a highly significant increase in mean basal plasma triglyceride concentration after both treatment periods, the increase being more pronounced in those who received propranolol ( Weight (kg)
78-8 ± 1-9 78-8 ± 1 9 79 3 1 9 77-9 ± 2-9 77 9 ± 3-0 78 9 ± 3 0 79- 58-1 ± 1.9*** *P<0.05. **P<0 01. ***P<0 001.
Conversion: SI to traditional units-Triglyceride: 1 mmol/l 1 88-6 mg/l00 ml. Cholesterol: 1 mmol/l 38-7 mg/100 ml. The significantly reduced basal plasma FFA concentrations after treatment with either propranolol or atenolol accord with the known antilipolytic effect of P-adrenergic agents in vitro and confirm the observations of Newman'0 using acebutolol and propranolol. It appears that this is a temporary phenomenon, however, since the concentrations had returned to pretreatment values after six months' treatment.
In the absence of significant changes in the insulin concentration the fall in post-ingestion glucose concentrations after propranolol treatment requires explanation. Reduction in muscle lactate production'4 might reduce basal glucose concentrations but not post-ingestion concentrations as observed in this study. Increased peripheral extraction before sampling due to the vasoconstrictive action of P-adrenergic agents might be an alternative. The failure to detect changes in plasma insulin or glucagon concentrations suggests that P-adrenergic receptors do not have an important role in basal or post-glucose secretion of these hormones.
The cause of the rise in plasma triglyceride concentration must remain speculative. The increase cannot be attributed in these studies to insulin-induced synthesis, increased lipolysis provoked by glucagon or growth hormone, or an increase in available substrate (FFA concentrations decreased); thus whether it is due to increased synthesis or decreased metabolism remains to be determined. Barboriak 
Introduction
Despite the re-emergence of human milk banks to provide milk for infants of low birth weight and sick infants in special-care baby units, optimal procedures in human milk-banking have not been defined. One unresolved problem is preserving the heatlabile antimicrobial components in human milk while making the milk bacteriologically safe for high-risk neonates. Accurate pasteurisation of milk results in relatively little damage to some of the major humoral protective factors in milk. [1] [2] [3] We examined the bacteriological quality of milk donated to the Oxford milk bank before and after pasteurisation in a purpose-built human-milk pasteuriser.1 We also investigated the effect of using a hypochlorite sterilising agent during the collection procedure, since preliminary work in this department (Gibbs, unpublished observations) suggested that such simple antisepsis might influence the bacteriological outcome of pasteurisation.
Methods
The milk that drips from the opposite breast during breast-feeding is used to stock the Oxford milk bank. This drip breast milk is conveniently collected in a shell.' During the study 60 donors contributed to the milk bank. They were allocated randomly into two groups.
Group 1-Donors in this group were issued with 120-ml plastic collecting vessels that had been washed in ordinary detergent. The donors were instructed to wash their collecting shells after each use and rinse them with tap water.
Group 2-Donors were told how to use a hypochlorite sterilising tank in which the collecting vessels, including the collecting shells, were sterilised before use.
In both groups mothers were instructed to wash their hands before handling collecting apparatus. Milk was collected in 24-hour samples, which were stored in the donors' domestic refrigerators. Every three or four days a district midwife brought the samples in a cooled container to the special-care baby unit, where the milk from each group was pooled separately. Twelve pools were studied, six from each group. Each pool comprised 75-120 24-hour collections from 25-30 donors. The pooled milk was pasteurised for 30 minutes at 62°C using the
